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(57) A process forn^nufacturing motor car steering 
wheels with an external stiell nnade of: carbon. fibres, 
comprises preparation of piles (7) of sheet materials, hot 
moulding tiiereof tor obtaining respective half-shells (6) 
with a shape corresponding to that of respective halves 
of the steering wheel being manufactured, mechanical 


flattening pt the front surfaces (1 9). of the two half-shells, 
mounting of the two half-shells (6) above and under a 
steering wheel body (15) formed by a metallic core (4) 
covered by resin (5). The steering wheel body (15) has 
previously been provided with lateral profiles (1 6) which 
then act as fixing supports for the two half-shells (6). . 
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Description. 

[00011 The present inv ntion relates to a process for 
manufacturing motor car ste ring wheels with an exter- 
nal shell made of carbon fibres and the steering wheel 
thus obtained. . ; 

[0002] The steering wheels for motor, cars are pres- 
ently made of an internal metallic core covered by resin 
and of an external coating and finishing shell, made of 
various materials, which represents the appearing part 
of the steering wheel. 

[0003] Among the several known processes for man- 
ufacturing motor car steering wheels it is to be noticed 
the process providing for formation of two half-shells by 
hot pressing of one or more material sheet inside 
moulds of suitable shape, subsequent mechanical flat- 
tening working of the junctbn line ot the two half-shells, 
application of the half-sheils on a steering wheel body 
formed by a metallic core covered by resin and mutual 
fixing of the Iwo half-shells along said junction line. 
[0004] Fixing of the two half-shells represents a par- 
ticularly delicate step of the manufacturing process, 
specially in case of half-shells of small thickness as 
those made ot carbon fibres. 

[0006] Object of the present invention is to provide a 
process of the above said type which is particularly suit- 
able for manufacturing steering wheels with a-shetl of ' 
carbon fibres. 

[0008] According to the iriventbn this object is ob- 
tained by a process comprising preparation of piles of 
sheet hiaterials, hot moulding thereof for obtaining re- 
spective half-shells with a shape corresponding to that 
of respective halves of the steering wheel being manu- 
factured;, mechanical flattening of the front surfaces of 
the two half-shells, mounting of the two half-shells 
above and under a steering wheel body formed by a me- 
tallic core covered by resin, characterized in that said 
steering wheel body is previously prdyided with lateral 
profiles adapted for acting as fixing supports for the two 
half-shells. 

[0007] Fixing of the half -shells is preferably obtained 
by gluing of the internal surface ot the half-shells on the 
external suriace of the lateral profiles, suitably comple- 
mentarily shaped. 

[0008) It has been possible to verify that in this way a 
very strong structural assembling is obtained which is 
able to resist all the ageing and safety test required by 
the automobile manufacturers. 
[0009] The features of the present inventbn wilj be 
made more evident by the following detailed description 
of an embodiment thereof which is illustrated by non- 
limiting way in the accompanying drawings, in which: 

Figure 1 shows, partly in view and partly in section,, 
a typical steering wheel for nrtolor car; 
Figure 2 schematically shows several steps of the 
manufacturing process according to the present in- 
vention; 
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Figure 3 shows a partial perspective representation 
of a half-shell after the hot moulding stepjand the 
subsequent flattening step and before the provision 
' of the coupling teeth; 

Figure 4 shows in perspective view, Just before the 
final assembling of the two half-shells, a portion of 
a steering wheel manufactured, by the process ac- 
cording to the invention; 

Figure 5 shows the same steering wheel in cross- 
section, In assembled condition. 


[0010] As shown in Figure 1 , a typical st^eririg wheel 
for motor cair is composed by a central part or hub part 
1, a plurality of radial spokes 2 and an external rim 3. 

16 [0011] According to the present technology the exter- 
nal rim 3 and the spokes 2 consist of an internal metallic 
core 4 covered by resin 5 and an external icoating and 
finishing shell, in its turn formed by two half-shells 5 su- 
perimposed to each other and joined together. 

20 [001 2] The two half -shells 6 are manufactured by. us- 
ing the technology schennatk^ally lilustrateci in Figure 2, 
steps a)-d). 

[0013] More precisely, the forming step provides for 
hot moulding of a pile of sheet materials, globally des- 

25 ignated with 7 in Figure 2, step a), inside a metal mould 
8 with a cavity 9 of suitable shape, on which a cover 10 
with a protru5k>n 10 of complementary shape with re- 
spect to the cavity 9 is superimposed: .1 
[0014] The pile 7 may be composed by sheets of var- 

30 ious thickness so as to provide a total thic1<ness of the 
half-shell which is comprised between 1 .0 and 2.0 mm. 
[001S] The single sheets are made of carbon fibres 
combined with glass fibres or aramidic fibres or a com- 
bination of said fibres. 

35 [0016] The above. mentioned fibres are impregnated 
with specific resins which at the end of the cycle are able 
to grant structural rigidity to the half -shell assembly. The 
resins used for impregnating the fibres can be of various 
nature, for example epoxy, polyester, polyubthane. The 

40 impregnation pf the fibres may be carrlediout both be- 
fore the use, by means of specific machines which dip 
the fabric into the resin according a specific process, 
and during the half-shell moulding step, by smearing, 
injection or other dispensing systems which allow im- 

45 . pregnatlbn of the fibres Inside the mouki. : 

[00171 : "The nrioulding time depends on the tempera- 
, ture being used and is comprised between 1 and 3.5 
tininufes. The mouW temperature, for an optimal proc- 
ess,, is comprised between 70 °C and 150 "C. The 

so nniouldlng pressure requires for a correct catalysis of the 
resins is 0.7 bar. 

[001 8] The half -shell obtained at the end of the mould- 
ing operatbn is illustrated in Figure 2. step;b), and com- 
prises a curved central part 12 and two lateral fins 1 3. 
5S The latter are then removed by mechanical flattening 
. working, step c) of Figure 2. The half-shell is then as 
shown m Figure 3. 

[0019] Two half-shells obtained in this way are then 
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subjected to a painting, step d) of Figure 2, and provided 
with glue 14 on th ir intemai surface, step e) of Figure . 
2. It is possible to use glues of several kind, which have 
structural functions, belonging to epoxy. poiyurethane 
and methacrylate families. s 
[0020] Meanwhile, a steering wheel body 15 (formed 
by the metallic core 4 and the resin covering 5 as pre- 
viously said with reference to Figure 1) has separately 
been prepared, to which two symmetrical profiles 1 6 are 
applied, for example by clawing, eachot which is formed 
by two lateral flanges 17 with intemai surface comple- 
mentaiy to the external surface of the steering, wheel 
body 15 and extennal surface complementary to the in- 
ternal surface of the two half-shells and by an interme- 
diate rib 1 8 adapted for operating as abutment shoulder is 
for the front surfaces 1 9 of the two halt-shells. The ex- 
ternal surfaces of the flanges 17 are smeared with suit- 
able glue, of course of tfie same type as the glue 14. 
[0021] The two half-shells 6 are put one above and 
the other uncfer the steering wheel body 1 5 with the pro- 
files 16, step f) of Figure 2, and fixed by gluing thanks 
to the glue previously applied to the same half-shells 
and to the profiles 16. 

[0022] The assembly obtained in this way, step g) of 
Figure 2, may leave a portion of the profiles 16 at sight 25 
or hidden them completely. 

[0023] The painting operation may be carried out after 
the final assembling rather than on the single half -shells. 
[0024] It is to be noted that the steering wheel body 
1 8 is preferably provided with two diametrically opposite ^ 
grooves 19 Which serve for compensating the thermal 
expansions of the resin 5. 

[0025] The assembly of the two half-shells.6 and the 
steering wheel txxjy 15 with the profiles 16 is shown in 
perspective view, just before the final assembling, In Fig- ^ 
ure 4. 

[0026] The same assembly is shown In cross-sectton, 
with assembling being end^, In Figure 5. 


Claims 

1. Process for manufacturing motor car steering 
wheels with an external shell made of cartxxi fibres, 
comprising preparation of piles (7) of sheet materi- 45 
als, hot moulding thereof for obtaining respective 
half-shells (6) with a shape corresponding to that of 
respective halves of the steering wheel being man- 
ufactured, mechanical flattening of the front surfac- 
es (1 9) of the two half-shells, mounting of the two 
half-shells (6) above and under a steering wheel 
body (1 5) formed by a metallic core (4) covered by 
resin (5), characterized in that said steering wheel 
body (15) is previously provided with lateral profiles 

(1 6) adapted for acting as fixing supports for the two ss 
half-shells (6). 

2. Process according to claim 1 . characterized in that 


fixing of the two half-shelle (6) Is obtained by gluing 
of the intemai surface of the half-shells on the ex- 
temal surface of the lateral profiles (16), whbh is 
complementarily shaped 

3. Process according to claim 1 , characterized in that 
. each one of said profiles (16) is fomned by two lat- 
eral flanges (17) ananged at a side of the steering 
wheel body (15) and by an intemriediate rib (18) 
adapted for acting as abutment shouWer for the 
front surfaces (19) of the two half-shells (6). 

4. Process according to claim 1 , characterized in that 
said sheet materials consist of cart)on fibres and 

glass fibres. 

5. Process according to claim 1 , characterized in that 
sakj sheet materials consist of cartxxi fibres and ar- 
amidic fibres. 

6. Process according to claim 1 , characterized in that 
. said sheet materials consist of carbon fibres, glass 
fibres 6uid aramidic fibres. 

7. Process according to any claim 3, 4. 5 or 6, charac- 
terized in that said fibres are impregnated by resin. 

8. Process according to claim 1 , characterized in that 
said hot nrxxjldirig is carried out at a temperature 
comprised between 70 °C and 150 'C. 

9. Process according to claim 1, characterized in that 
said hot moulding is carried out for a time comprised 
between 1 and 3.5 minutes. \n 

10. Process according to claim 1 , characterized in than" 
said hot moulding Is carried oin at a pressure conr^ 
prised at least equal to 0.7 bar. 

11. Steering wheel for motor cars, comprising a steer- 
ing wheel body (15) formed by a metallic core (4) 
covered by resin (5) and a shell consisting of two 
half-shells (6) put aboye and under said steering 
wheel body (15) characterized in that said steering 
wheel body (1 5) is provided with lateral profiles (1 6) 
which act as fixing supports for the two half-shells 
(6). 
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